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ThCpreSent  invention relates' fo starch modi- 
fiers=for: gyPsum,.board plaster-and more partie-  
ulàrl fO  a starch  modifier prepared: fom, grain, 
serghum flours: 
Iiä«the maktng*ofgypsum boardi it is customary 5 
tóPrep'are a gypsum mixture of. c,alcined gyp- 
sure and  water; lnown, in the tradas gypsum 
bóardplster Or "stucCo/' which is produced by 
mixing calined gypsum and water in appro- 
Priate proportions so as,fo give a workable plas- 10 
ter or, "stucco': that ifi applied as'a core between 
the pper, sheets-in the formation, of the plaster 
bOard, in accordance with this-invention if 
hs: been dlscovered that - adhesion of the paper 
steets on the-exteriorof / gypsum board to.the  
gypsum core is enhanced by adding fo the mix- 
tutWof gypsum- and' Water used for preparing 
thëgypsum plster or '"stucco," a relativelY small 
percentage of" grain sorghum fiour which is par= 
tälly dextrinized 0 
Iia" aceordnce witlï my' invention grain sor- 
ghura fl0ur is partïally dextrinized by treating 
it with a solutiOn of / % to 1 ½ % by weight, dry 
b'sis; Of lydrochloric acid; sàid solution being 
preferably added tî the dry fiour by: spraying 2 
thereon a solution of, riydrochloric acid, the 
am0unt of Water in said  solution being such 
that the fl0ur when treated with ,aCid cont-ains 
15-25% moisture after being sprayed. After the 
solùtion of acid is applid to the flour, preferably 0 
by spray]ng thereon as aforesaid, the flour is 
passed-through a ventilatd, heating chamber. 
The, miture.of fl0ur and acidulated water con- 
tains about /4 to 1/% acid (dry basis), 10% to 
25% water and. the balance flour. Physically 5 
it bas the appearance of the original grain sor- 
ghum: fl-our. Other inexpensive organic or in- 
organic acids capable of establishing substan- 
tially the same cidity of ï the mix may be sub- 
stituted 40 
The flour is preferably sprayed with said 
ciï solution as a continuous proces. After 
ttie aqueouS, acid solution, is. appliet to the fl0Ur, 
preférablF by spraying thereon as the fl0ur 
modes as  continuous, flow, the mixture, is 45 
passed through a hammer mill in order inti- 
mately to disperse the aqueous acid solution 
upon the particles of sorghum flour. By this 
means the mixture is made ready continuously 5O 
and immediately for the subsequent step of par- 
tial dextrinization, By passing the mixture 
through the hammer mill if is possible very 
quickly and continuously to obtain intimate mix- 
ture of the products thereby fo maintain uni- 5 

2 
formlty of dextrinization and fo maintaïn the 
quality of the product constant. 
The' flour thus moistened with cid solution 
and,hammer milledïs then passed as''continu 
ous flow through  ventilatèd heating chamber, 
such as-a stëam: jcEeted, kettle, provided, with 
a screw orpaddle lading for: agitating the mix- 
ture whilè moving, it through the.heatetcham- 
ber The rate of flow of trie acid treated flour 
through the ventilated:heated: chamber, and the 
heat supplîed to the heating chamber are reg- 
ulated so that the mixture of fiour and: acid 
ulated., water is heated to a' temperature in  the 
range of. 215 ° F. to 300? F. and. is maintained 
at, suchtemperature for a.period:of ten to forty 
minutes. 
Dhring the passage of the mixture:  through 
the ventilated tïeated, chamber, which may 
intiectly heated by prooess steam; the  flour is 
partially dextriflized and the moisture comport- 
ent. of the mixture is simulçaneously reduced to 
3:-10%. After riaving passed' through the heat- 
ing chamber, the grain sorgtium: flour will: be 
20:90ï%. soluble,due to the-partial dèxtrinization 
of. the fiour therey accomplished: So far as 
physical appearance is concerned, the finished 
product is simpli» a, fl0ur,, having substantiallY 
the same appearance as. trie- starting material 
flour. 
The solubility of. the dextrinized grain sor- 
ghum fl0ur produced as. alove stated is deter- 
mined by taling a. weighed sample of t.he 
treated flour and mixing itin  approximately ten 
times the weight of the sampte"in wte'. The 
mixture is thorougtilY stirred and allowed, to 
set, fom, tWo, fo twenty-f0ur: hours and. trie su 
pernatant.liquor is:then decantèd off end evap 
orated The dry residue ' remaining after the 
supernatant: liquor is evaporated off. is the 
terial taken into solution (hence. soluble mate 
rils)  and this weight is . uset ç s trie basis of 
calculating the percentage of/soluble, fact,ors, in 
the' dextrinized  grain serghum fl0ur . a ,stated 
hereim If may be explined ttiat by permitting 
the  mixture to stand' for; for example, twenty- 
four' hours; as, compared to two- hours, approx 
imately 2% to 3% grea-tersolubflity is obtained. 
If is to be undrstood; however; that such varia-. 
tions are within the ronge of experimental error 
for the percentage solubles herein stated. 
The flour throughout the process even when 
rnoistened and harnmer milled and after leav- 
ing the dextrinization chamber bas no visually 
different physical appearance than the original 
flour being free-flowing and flnely-divided, capa- 
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ble of being bagged and sacked and readi]y shipped 
in commerce. The final product is ïree fiow- 
ing, readily wettable and bas a moisture content 
of 3% to12%. 
In utilizing the thus treated fiour, if is added fo 
the gypsum during the preparation of the gypsum 
plaster or "stucco," as the plaster is sometimes 
designated in the trade. Addition oÏ the treated 
flour to the. gypsum stucco mixture may be ac- 
complished at any rime after calcining oÏ the 
gypsum up fo the rime that the finished stucco is 
ruade and just prior to being utilized on the 
gypsum board machine. If is a feature of the 
present invention that the partially dextrinized 
sorghum fiour may thus be utilized at any time, 
and when so utilized accomplishes ifs intended 
purpose Ïtlly and completely. 
To the gypsum stucco there is added sulïicient 
partialy dextrinized grain sorghum flour so that 
itis present in the finished stucco in an amount 
equa fo I/2% fo 3% dry basis of the ingredients 
of such stucco. 
The partiai]y dextrinized grain sorghum flour 
of the present invention has the property of tak- 
ing up (absorbing) 2 to 5 rimes its own weight 
in water. Accordingly, in the preparation of the 
gypsllm board "stucco," no substantial variation 
in the gypsum formula (ratio of ca]cined gypsum 
to water) need be ruade in order to provide the 
requisite moisture for the added dextïinized grain 
sorghum fiour, since only i % to 3 % of the fiour 
is added. 
Upon addition of the dextrinized grain sorghum 
fiour fo the stucco there is provided a smooth 
fiowing stucco condition which greatly enhances 
the adhesion of the paper to the set stucco core 
during the formation of the gypsum board, some- 
tir,es called plaster board. The grain sorghum 
fiour component appears fo migrate fo the sur- 
face of the stucco cote and by this action en- 
hances t.he adhesion of the paper fo the core. 
Available evidence also seems fo indicate that the 
partial]y dextrinized grain sorghum flour also in- 
fluences the rate of crystallization of the gypsum 
during the hardening of th board and which in 
turn governs the size of the gypsum crystals and 
aids adhesion between the hardened gypsum cote 
and the overlying paper exterior layer. 
As many apparently widely different embodi- 
ments of this invention may be ruade without 
departing from the spirit and scope thereof, it 
is to be understood that I do hot limit myself 
fo the speciflc embodiments herein. 
What I claire is: 
1. A method of producing a modifier for gyp- 
sure board plaster which comprises treating grain 
sorghum flour with /4% to 1½% by weight, dry 
basis, of acid, said acid being dissolved in suf- 
flcient water so that the flour when treated with 
acid solution contains 10% to 25% oï water, pass- 
ing the mixture as a continuous flow through a 
hammer mi!l and then through a ventilated 
chamber which is heated sufiïciently to elevate 
the temperature of the mixture to 215 ° F. to 300 ° 
F. for a period of ten to forty minutes so as par- 
tia!ly to dextrinize said flour, said flour being 
simultaneously dried in said ventilated chamber 
to a moisture content of 3% to 12%. 
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2. A method of producing a modifier ïor gyp- 
sure board plaster which comprises treating 
rain sorghum flour with /4 % to 1 ½ % by weight, 
dry basis, oï hydrochloric acid, said acid being 
5 dissolved in suflicient water so that the flour 
when treated with acid solution contains 10% to 
25% of water, passing the mixture as a continuous 
flow through a hammer mili and then through a 
ventilated chamber which is heated sufiïciently to 
10 elevate the temperature of the mixture to 215 ° F. 
to 300 ° F. ïor a period oï ten to forty minutes so 
as partially fo dextrinize said flour, said flour be- 
ing simultaneously dried in said ventflated cham- 
ber to a moisture content oï 3% _to 12%. 
15 3. The method oï producing partially dextrin- 
ized grain sorghum flour for use in gypsum board 
piaster, which comprises passing a continuous 
fiow of grain sorghum fiour along a course of 
travel, depositing on said flour an aqueous solu- 
20 tion of hydrochloric acid in an amount to form 
a mixture of fiour, water and acid containing 
10% to 25% water, /% to 11/% hydrochloric 
acid by weight, dry basis, and the balance grain 
sorghum flour, passing the mixture through a 
25 hammer mfll and then passing the mixture 
thïough a steam-jacketed chamber as a contin- 
uous flow while simultaneously ventilating said 
chamber and agitating the mixture therein, said 
mixture being passed through such chamber at 
30 a rate such that it is heated to a temperature 
of 215 ° F. to 300 ° F: for a period sufiïcient to 
tender the resultant product emanating from 
said heating chambeï 20% to 90% soluble in 
water, said product being simultaneously dried 
35 in said chamber to a moisture content of 3% to 
12%. 
4. A continuous method of producing a starch 
modifier for gypsum plaster which comprises 
moving a stream of grain sorghum flour and 
0 simultaneously spraying thereon an aqueous solu- 
tion of hydrochloric acid in an amount sufiïcient 
to render a final mixture containing 10% to 25% 
water, /4% to 1½% of hydrochloric acid, dry 
basis, and the balance flour, passing the mixture 
45 of flour, acid and water through a hammer miil 
in order intimately to disperse the acidulated 
water on the so]id particles of flour, continuing 
the flow of said mixture from the hammer mili 
through a ventilated heated chamber, said flow 
50 being timed sothat the mixture is heated to a 
temperature of 215 ° F. to 300 ° F. for a period of 
10 to 40 minutes and simultaneously dried in this 
chamber to a moisture content of 3% to 12%. 
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